I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

The occurrence of pregnancy-induced low back pain (LBP) is very common during pregnancy.\[[@ref1]\] A plethora of prospective and retrospective studies exist regarding the epidemiology of pregnancy-related back pain, and the prevalence ranges from 25% to 90%.\[[@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9][@ref10][@ref11]\] Pregnancy-related LBP usually begins between the 20^th^ and the 28^th^ weeks of gestation, and the exact duration varies.\[[@ref12]\]

All over the globe, majority of pain management services whether for acute or chronic pain are provided by the anesthesiologists and the later along with the obstetricians are involved in the multidisciplinary management of pain in obstetric patients. Hence, the anesthesiologists must understand the pathophysiology and risk factors of pregnancy-induced LBP.

There are hardly any data available till date in relation to the prevalence of pregnancy-related LBP, especially pelvic girdle pain (PGP) in the Indian-Asian population. Literature search reveals a high prevalence of hypocalcemia in pregnant patients among the Asian population.\[[@ref13][@ref14]\] However, on PubMed and Medline search, it was realized that there are no data available on the serum calcium estimation in patients with back pain in pregnancy.

The purpose of this study is to determine the period and point prevalence of back pain during pregnancy and to study the associated risk factors and its various aspects such as nature, intensity, character, radiation, circadian pattern, and limitation of physical activities. A further aim is to evaluate the serum calcium levels at a given point in pregnancy and to correlate it with the parity, severity of back pain, and socioeconomic factors.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

The present cross-sectional survey was undertaken after the clearance from the Institutional Ethical Committee -- Human. The study was conducted in a tertiary care hospital in the city of Delhi, India, and was done over a period of 8 months. The place was chosen for the study as it has a large turnout of pregnant women from low socioeconomic strata and possibly most prone to develop LBP during pregnancy. Two hundred and twelve pregnant women attending the antenatal outpatient clinic were involved in this study which was conducted over a period of 10 months. Written informed consent was obtained from each participant.

Purposive sampling was done, and every third patient in the obstetric outpatient department was enrolled in the study. All healthy pregnant women with no bad obstetric history were included. The patients were excluded from the study if they were found to have any obstetric problem in the present pregnancy, bad obstetric history, or urologic disorders or with any uncommon causes of back pain such as ankylosing spondylitis, rheumatoid arthritis, and osteomalacia.

The pregnant women were asked to fill a questionnaire which included a detailed medical, socioeconomic, vocational, educational, previous hospitalization and history of back surgery \[[Annexure 1](#App1){ref-type="app"}\]. Each woman was asked if she had any back pain during surgery. Women with ongoing back pain were asked in a more detailed fashion regarding the aggravation/reduction of pain with the onset of pregnancy. All pregnant women were provided with a diagram projecting the posterior view of female human body. They were instructed to map out a pain-drawing area on the back (upper back/lower back/sacroiliac/radiation to posterior thighs/posterior legs). Patients were also inquired for any complaints of pain in pubic symphysis area that is associated with back pain. Further, a detailed evaluation of back pain was done based on the Visual Analog Scale (VAS) scoring. Pregnant women were also evaluated for the effect of back pain on the limitation of their activities of daily living such as routine kitchen work, cleaning, dishwashing, floor mopping, or getting confined to bed due to severe back pain. The frequency and the radiation of back pain were explored. To study the circadian pattern of back pain in pregnancy, these patients were asked that whether the back pain occurred predominantly in the night or at daytime and if it occurs at night whether it contributed to insomnia. They were asked the time range at which the peak effect of back pain was experienced.

Venous blood samples were drawn to evaluate the serum calcium levels in pregnant women complaining of back pain. A sample of 2 mL venous blood was taken, and the calcium levels were evaluated by ortho-cresolphthalein complexone method.

Physical examinations included complete back and neurological evaluations. Special attentions were directed toward the sacroiliac joint during examinations since sacroiliac subluxation has been described as a common cause of lower back pain in parturient. The diagnostic criteria and confirmatory signs were evaluated in all the patients as per the details given in [Table 1](#T1){ref-type="table"}. Positive straight leg raise test is consistent with either sacroiliac subluxation or herniated nucleus pulposus. Unilateral loss of knee or ankle reflexes or presence of sensory or motor deficits is suggestive of lumbar nerve root compression at corresponding levels.

###### 

Criteria for diagnosis and frequently found confirmatory sign in sacroiliac subluxation or pelvic girdle pain

  Criteria or sign                                                     Description
  -------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Diagnostic criteria                                                  
   Sacral pain                                                         Pain is usually unilateral and in some cases radiates to the buttock, lower abdomen, anterior medial thigh, groin, or posterior thigh
   Pelvic pain                                                         Pain in sacral area is provoked by direct bilateral downward pressure on the anterior superior iliac spine
   Asymmetry of the anterior superior iliac spine                      Anterior superior iliac spine should be examined with patients in supine position to eliminate the effect of leg length discrepancy, as in sacroiliac subluxation, one iliac spine will be higher than the other
  Confirmatory signs                                                   
   Active straight leg raise test                                      Passive raising of patients' leg, with the knee extended and patients in supine position, causes pain, usually at the end range
   Positive Patrick's test                                             Placing one heel on the opposite knee in the recumbent position and simultaneously rotating the leg outward provokes pain
   Tenderness at Baer's test                                           A point of acute tenderness, just to side and below the umbilicus on the painful side
  Which is about one-third of the way between the umbilicus and ASIS   

ASIS=Anterior superior iliac spine

Sample size calculation {#sec2-1}
-----------------------

Considering the prevalence of pregnancy-related LBP to be 76%\[[@ref13]\] and a relative marginal error of 10% and an alpha error of 5%, a sample size of 125 cases was required. Further reducing the marginal error to 8%, a sample size of 190 cases was needed. To compensate for the dropouts, we have included 212 patients over a period of 8 months.

Statistical analysis {#sec2-2}
--------------------

The data obtained was entered into a Microsoft Excel Sheet, which was then imported into the Statistical Package for the Social Sciences (Inc. 233 South Wacker Drive, 11^th^ floor, Chicago, IL, USA) for calculating descriptive statistics such as mean, standard deviation (SD), and percentages. Bivariant correlation of parameters such as VAS score and serum calcium levels was done with factors such as parity, socioeconomic status, and nature of pain.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

The results were based on a cross-sectional descriptive study, conducted among 212 pregnant women with gestational period between the 8^th^ and the 36^th^ weeks, at the antenatal clinic of a tertiary hospital in the capital of Delhi, India. The mean age of the parturient was 24.24 ± 3.20 years. Of 212 patients, 11 patients did not complete the questionnaire. The response rate was, therefore, 92% (201/212). Forty-five percent of women were pregnant for the first time and 36% patients for the second; 19% had been pregnant more than twice.

The point prevalence of back pain was found to be 80% or 162/200 and was found maximum in the 34^th^ week to term group. Out of 160 patients who had LBP, 47 % were pregnant for the first time, 33% for the second time and 20 % had been pregnant more than twice. The number of patients in various gestation groups is given in [Figure 1](#F1){ref-type="fig"}. Ninety-one percent of the patients with LBP were observed to be from low socioeconomic status.

![Point prevalence of low back pain during pregnancy](AER-13-395-g001){#F1}

The total duration of pain till date from the beginning of symptoms is illustrated in [Figure 2](#F2){ref-type="fig"}. The patient marked their intensity on VAS pain scale. Majority of the patients i.e., 70% graded it between 40-70; whereas, 17.5 % marked a pain score of 22.5 % of patients graded ≥70 \[[Figure 3](#F3){ref-type="fig"}\].

![Total duration of pain till date from the beginning of symptoms](AER-13-395-g002){#F2}

![Intensity of back pain on Visual Analog Scale](AER-13-395-g003){#F3}

The patients complaining of back pain were also asked to map out the pain-drawing areas on the back. Regarding the nature of pain (high back pain, low back pain, and PGP), maximum number of women had LBP (78%) and 20% complained of high back pain (HBP). The prevalence of PGP was found to be only 2% \[[Figure 4](#F4){ref-type="fig"}\]. The confirmatory pain provocation tests were found to be positive in this set of patients.

![Types of back pain](AER-13-395-g004){#F4}

In the study of character of pain, maximum number of patients had a pain of dull aching type which was 47.5% (*n* = 76) \[[Figure 5](#F5){ref-type="fig"}\]. The phenomenon of radiation of pain was observed in 48% of the patients (76 patients). The presence of circadian rhythm was seen in 56% of the patients (*n* = 90) who had regular time period of pain occurring either at daytime or at night. The predominant occurrence of pain was observed to be in the nighttime (52.5%, *n* = 84). Of all patients who had pain during nighttime, only 33.3% had associated insomnia (*n* = 28). Of the total 28 patients who had LBP with insomnia, 16 patients had pain during early night period and 12 patients had pain in early morning with none occurring in the midnight category.

![Character of back pain. 1 = Dull aching, 2 = Sharp, 3 = Shooting, 4 = Stabbing, 5 = Hot burning, 6 = Splitting, 7 = Sickening, 8 = 1 and 2, 9 = 1 and 3, 10 = 1 and 5, 11 = 5 and 6, 12 = 1, 2, and 5](AER-13-395-g005){#F5}

Due to the high intensity of pain and continuity throughout the day, many patients had limitations in performing daily chores which resulted in patients resorted to bed rest which was of some hours to complete day in many cases. Limitation of physical activity was observed in 62.5% of the patients (*n* = 75).

Bivariant correlation of parameters such as VAS score and serum calcium levels was done with various factors such as parity, socioeconomic status, and nature of pain. On correlation of VAS with parity, the mean SD was observed to be 49.25 (17.45) and a positive correlation was observed (*P* = 0.514). Similarly, on correlation of serum calcium levels with parity, a negative correlation was observed and the correlation (Spearman correlation) value was observed to be 0.081 (*P* = 0.037) \[[Figure 6](#F6){ref-type="fig"}\]. The bivariant correlation of VAS score and serum calcium levels with socioeconomic status and nature of pain was not found to be significant. Furthermore, the correlation between the VAS score and serum calcium levels among each other was also not found to be significant.

![Relation of serum calcium levels with parity](AER-13-395-g006){#F6}

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

The present cross-sectional survey shows a higher point prevalence of LBP of 80% with a significantly lower prevalence of PGP, i.e., 2% in 212 Indian women, when compared to the international figures.

LBP is a commonly encountered pathophysiological process of pregnancy. A plethora of studies exist regarding the epidemiology of pregnancy-related LBP. In the 1970s and 1980s, the 50% prevalence of LBP had been widely quoted by various prospective and retrospective studies.\[[@ref2][@ref3][@ref4][@ref5]\] Recently in the past two decades, the magnitude of the problems of back pain has been evaluated by various authors in various prospective and retrospective studies. Various cross-sectional surveys found the prevalence of LBP to be around 32%--72%.\[[@ref3][@ref6][@ref7][@ref8][@ref9][@ref10]\] In the present study, we found the point prevalence of back pain to be 80% with a value of 88.2% in the 34^th^ to term group which is higher than the international findings found in various studies.

LBP and posterior pelvic pain were considered as one entity in the past research and were grouped under the single classification of LBP, and Bastiaanssen *et al.*\[[@ref15]\] were among the first few to set the criteria for the two. Recently, there are two different patterns of pregnancy-related LBP, i.e., lumbar pain (LP) and PGP.\[[@ref12]\] LP is localized to the lumbar spine and above the sacrum, whereas PGP is deep stabbing, recurrent and continuous, between posterior superior iliac spine and gluteal folds and radiating to the thigh, knee and calf. Posterior PGP in pregnancy is generally acute and has diffused anatomic origin over the sacroiliac area (L4--S1).\[[@ref9]\] Because of the difference in the location of pain, the physical examination, and results of the provoking tests, they are now considered as two separate entities. Pain provocation tests such as active straight leg raise tests, Patrick\'s test, and Baer\'s tests are positive in cases of PGP or sacroiliac pathology.\[[@ref16][@ref17]\]

PGP has been reported to be more incapacitating and has found it to be 2--4 times as frequent as LP.\[[@ref18]\] In 1998, a higher prevalence of PGP was reported by Wergeland and Strand\[[@ref19]\] findings, whereas in the same year, no difference was found between the two.

On the contrary, recently, the prevalence of PGP has been reported to be around only 20%.\[[@ref12][@ref20]\] A cross-sectional study to reveal the prevalence of PGP in the first 3 months in the postpartum period in the Indian population has revealed a high prevalence of PGP, i.e., 41%.\[[@ref21]\] No data are available in regard to the prevalence of intrapartum PGP in the Indian/Asian population. The present study divides the back pain into HBP and LBP with or without radiation into one or both legs, and the third group included women with pain over the sacroiliac joint area, may be radiating to the thighs, i.e., PGP. Unlike the previous studies, the prevalence of PGP during pregnancy was found to be very low, i.e., 2%. The reason could be that in a developing country like ours, the patients continue physical activity in the form of routine household chores right till the last trimester.

Various risk factors associated with LBP are history of LBP during previous pregnancies, multiple abortions, smoking, age, parity, ethnicity, use of oral contraceptives, educational level, low socioeconomic status, occupation, and vocational risks. In the present survey, we studied the risk factors such as age, parity, gestational age, socioeconomic status, and history of previous back pain. Various studies have reported a high prevalence of LBP with increasing age,\[[@ref2][@ref4]\] while others have reported it with young age.\[[@ref1][@ref5]\] However, few authors have reported no association between the age and LBP among pregnant women.\[[@ref3][@ref5]\] Similarly, some studies identified multiparity as a risk,\[[@ref1][@ref2][@ref4][@ref9]\] whereas some denied any association between the two.\[[@ref3][@ref5]\] In the present survey, no association between age and LBP was observed; however, multiparity was observed to be associated with the higher occurrence of LBP. As far as the socioeconomic status is concerned, Orvieto *et al.*\[[@ref5]\] had identified low socioeconomic status as a risk factor for LBP; however, Björklund and Bergström\[[@ref22]\] have concluded that low socioeconomic status plays no role in the occurrence of LBP among pregnant women. In the present survey, 90% of the patients with LBP were observed to be from low socioeconomic status. Similarly, previous history of back pain has also been considered to be a strong predictor of LBP.\[[@ref4][@ref9]\] In the present survey, majority of the patients (72%) complained of previous back pain.

LBP associated with radiation into the buttocks and legs is a commonly encountered problem during pregnancy. In all these cases, radicular and other neurologic symptoms such as true sciatica, posterior facet syndrome,\[[@ref23]\] and meralgia paresthetica\[[@ref24]\] must be excluded. In addition, pregnancy itself may be associated with lumbar herniation at L5--S1 disk level, spondylolisthesis, and osteonecrosis of the hip due to mechanical and hormonal factors.\[[@ref4][@ref25]\] The radiation of pain was observed to be 45% in the study by Fast *et al.*\[[@ref3]\] which is near similar to the present survey results, i.e., 52%.

The pregnancy-induced physical changes and combination of social and psychological factors are mainly responsible for limitation of physical activities as the pregnancy progresses.\[[@ref26]\] In the present study, it was observed that 38% of the patients had limitations of physical activity. On the contrary, a high incidence of insomnia (58%) and limitation of physical activity (57%) were reported by Wang *et al.* in anonymous 950 prospective surveys done in pregnant women participating in various prenatal clinics in the USA.\[[@ref6]\]

In the present cross-sectional survey, the serum calcium levels of the parturient with LBP were done and were correlated with various other factors such as VAS score, duration of pain, and parity. The serum calcium levels and parity demonstrated a significant negative correlation, whereas VAS and parity showed a significant positive correlation. A negative correlation between serum calcium levels and parity has been observed. We hypothesize that high parity seen in the Indian population could be the probable cause of low calcium levels which might have a direct link to the pathogenesis of back pain in pregnancy and could be an attributing factor for such high incidence of LBP in India. To our knowledge, there are no data available in regard to the association of serum calcium levels with LBP among pregnant women.

The limitations of the present cross-sectional survey include data from a single tertiary care center and serum calcium levels' estimation irrespective of the period of gestation. On literature search, it was revealed that the difference in the serum calcium levels is not significant during various trimesters of pregnancy.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

In the present study, the point prevalence of back pain as 80% in the Indian population is much higher than the global findings. On the contrary, the prevalence of PGP during pregnancy was found to be only 2%, which is significantly lower than the reported prevalence in the literature. The serum calcium levels and parity demonstrated a significant negative correlation, whereas VAS and parity showed a significant positive correlation. Further multicentric trial involving a larger sample size is needed to confirm the low prevalence of intrapartum PGP and positive correlation of serum calcium levels with LBP in a developing country like India.
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Annexure 1

**PRO FORMA**

ID No.

Name:

Age/Sex:

Gestation:

Parity:

Socioeconomic status:

Previous history of back pain:

Back pain in current pregnancy -- Yes/No

Duration and onset of back painNatureHigh back painLow back painSacroiliac painIntensity and severity (including VAS score)Character (dull aching/sharp/shooting/stabbing/hot-burning/splitting/sickening)RadiationCircadian rhythm of back painPredominant occurrence of back pain -- day/nightIf at night, associated insomnia -- Yes/NoTime range of peak effect of back painLimitation of physical activitiesPain in pubic symphysis associated with back pain -- Yes/No

Serum calcium levels:

**Coding Text for Pro forma**

Gestation age (in weeks) --

Socioeconomic status -- monthly family income

Less than 2000, 2000--5000, 5000--7000, 7000--10,000, and above 10,000

**P1** -- Back pain -- Yes/No

**P2** -- Total duration of pain till date from beginning of first encounter (in weeks)

**P3** -- Nature of pain

High back pain -- 3, Sacroiliac pain -- 2, Low back pain -- 1

**P4** -- Intensity (VAS score) -- 0--100

**P5** -- Character of pain

Dull aching -1, Sharp -- 2, Shooting -- 3, Stabbing -- 4, Hot burning -- 5, Splitting -- 6, Sickening -- 7

**P6** -- Radiation -- Yes/No

**P7** -- Circadian rhythm -- Yes/No

P7a -- Predominant occurrence day -- 1, Night -- 2, Not any -- 3

P7b -- Associated insomnia, Yes/No/NA

P7c -- Time range of peak effect -- Early night (up to 10 p.m.) -- 1, Midnight (10 p.m. -- 4 a.m.) -- 2,

Early morning (4--6 AM) -- 3

**P8** -- Limitation of physical activity -- Yes/No

**P9** -- Pain in pubic symphysis -- Yes/No
